Abstract. The aim of this paper is to investigate how reliable are confidence indicators in forecasting the probability of expansion. We consider three Croatian Business Survey indicators: the Industrial Confidence Indicator (ICI), the Construction Confidence Indicator (BCI) and the Retail Trade Confidence Indicator (RTCI). The quarterly data, used in the research, covered the periods from 1999/Q1 to 2014/Q1. Empirical analysis consists of two parts. The non-parametric Bry-Boschan algorithm is used for distinguishing periods of expansion from the period of recession in the Croatian economy. Then, various nonlinear probit models were estimated. The models differ with respect to the regressors (confidence indicators) and the time lags. The positive signs of estimated parameters suggest that the probability of expansion increases with an increase in Confidence Indicators. Based on the obtained results, the conclusion is that ICI is the most powerful predictor of the probability of expansion in Croatia.
Introduction
Many researches and papers incorporate the psychological sentiment (obtained by Business and Consumer Surveys; BCS) in macroeconomic modelling [19, 11, 13, 7, 4, 21, 17] . Namely, BCS offer direct assessments of the otherwise intangible factors such as economic agents' perceptions and expectations. They measure the agents' willingness to consume/invest/save, as opposed to their ability to do the same. Hence, these psychological factors are crucial to understanding the underlying market forces and agents' behaviour. The BSC researches published so far (both for Croatia and the majority of developing countries) mostly rely on well-known econometric methods such as linear time series models, or simple regression/correlation analysis [8, 1, 2, 16] . However, the role of economic agents' sentiment in governing actual economic developments can be explained using probability models.
Business and consumer survey -Croatian experience and literature review
Business and consumer survey data represents certain timely economic information derived from qualitative questions asking managers and consumers about assessments and expectations on the state of the economy. To summarize managers' subjective assessment of economic variables, there are different approaches in using and interpreting business survey results as leading or coincidence indicators [7] . These indicators are used to explain and predict changes in macroeconomic variables.
Since 1995, Business surveys in Croatia have been conducted on a quarterly basis in manufacturing industry, construction and retail trade, and in the services sector since 2008. The surveys are conducted using the harmonized EU methodology, adjusted for specific characteristics of the Croatian economy. The surveys are financed by the Croatian Chamber of Commerce and carried out by the Research Centre of the business journal Privredni vjesnik, which regularly publishes the survey findings [5] . Variables as measures derived from the business surveys are expressed as a difference (balance) between weighted percentages of the positive (good) and negative (bad) responses of managers to questions.
The questions in the business surveys are (in essence) of a qualitative nature with three reply options: positive (increase, more than sufficient, etc.), equal (remain unchanged, sufficient, etc.) and negative (decrease, not sufficient, etc.). For each answer option (positive, equal or negative) relative frequencies are calculated. The common way of presenting business survey data is the balance. If P, E and M denote percentages of respondents' chosen options: positive, equal and negative, respectively, with the sum equalling 100 for each variable, the balance is defined as the difference between P and M (difference between the percentages of respondent's positive and negative replies). In accordance with the Harmonized European Business Survey methodology [6] , a weighted counting of answers is used in the Croatian business survey. This means that the answers of each respondent are weighted with the coefficient in line with a business's turnover. Balance (B) is calculated for all questions (variables). In general, time series of balances are seasonally adjusted and then used in calculating composite indicators. The European Commission is using Dainties as the seasonal-adjustment algorithm, as originally developed by Eurostat. The main advantage of Dainties is the absence of revision of past data when adding data at the end of a time series. Croatia's survey data are seasonally adjusted using Dainties, as well.
In the simplest way, the time series of seasonally adjusted balances can be used as a basis for explaining and predicting changes in a national economy. The next level in aggregation of business survey data is calculating composite (confidence) indicators for the three different sectors: manufacturing industry, construction and retail trade.
Each confidence indicator is calculated as the simple arithmetic average of the seasonally adjusted balances of answers to specific questions chosen from the full set of questions in each survey. The selection of questions was guided by the aim of achieving as high as possible coincident correlation of the confidence indicator with a reference series [6] , such as year-on-year growth in industrial production.
Only three variables are used in calculating the composite indicator in the manufacturing industry, i.e. the Industrial Confidence Indicator (ICI), namely: order books, stock of finished products (with an inverted sign) and production expectation. Balances are seasonally adjusted. The Construction Confidence Indicator (BCI) is the arithmetic average of seasonally adjusted balances of answers to the questions on order books and employment expectations. The Retail Trade Confidence Indicator (RTCI) is the arithmetic average of seasonally adjusted balances of answers to the questions on the present and future economic situation, and on stocks (the last with an inverted sign).
Confidence indicators effectively predict changes in the macroeconomic reference series (at national and regional level) up to six months in advance [9] . There have been many research results, studies and papers on this subject (for a list of results see: [4, 8] . Some empirical researches have shown the existence of a relationship between business survey variables and confidence indicators with the reference series [11, 12] .
According to research results in Croatia during the last 10 years (as in: [1, 2, 16, 21] , the Croatian Industrial Confidence Indicator correctly predicts changes in Croatian industrial production one or two quarters ahead in almost 60% of cases. However, the latest results have not been so good. Moreover, Croatia's business survey indicators in construction and in retail trade have been shown to be weak predictors of national economy.
However, some researches [14, 19, 5] indicate that in the recession period (after 2008), harmonized indicators used in an official sense, do not exhibit good predictive properties. Therefore, these indicators should be revised, new ones considered or certain methodological improvements implemented when using indicators as coincidence of leading indicators, in order to accurately predict changes in the macroeconomic reference series one or two quarters ahead. The survey research conducted in this paper is one of the methodological improvements that aims to investigate the potential forecasting property of BCS Indicators.
Business cycle turning points for Croatia
To distinguish the periods of expansion from periods of recession in the Croatian economy, we applied the non-parametric BBQ algorithm proposed by Pagan and Harding, [17] . The BBQ algorithm is a quarterly implementation of the original Bry and Boschan, [3] BB monthly algorithm. The potential turning points are identified as the local minima (troughs) and maxima (peaks) for real seasonally adjusted quarterly GDP data. Between a peak and trough of economic activity an economy is in a contractionary phase (a recession), whereas between a trough and peak of activity an economy is in an expansionary phase (a recovery). Although the algorithm is wildly used to analyse business cycles, the drawback is that it cannot identify turning points at the beginning of a sample (the first two observations) nor at the end of a time series (the last two observations), as there are no previous or subsequent observations for these observations [17, 10] .
Since quarterly GDP data are available for the period 1997/Q1-2014/Q1, the BBQ dating algorithm was applied to that period. In the analysed period, the BBQ algorithm identified three recession periods in Croatia 
Data selection
To separate periods of expansion from periods of recession, as a relevant measure of economic activity, quarterly data on GDP (real GDP at market prices of the previous year) are used. Data provided from Eurostat are available from the first quarter of 1997 to the first quarter of 2014, and are seasonally adjusted and adjusted for working days using the Demetra statistical software Tramo/Seats seasonal adjustment method. Data for predictor variables, i.e. the Croatian Business Survey's confidence indicators (ICI, BCI and RTCI), are taken from Privredni vjesnik and are available from the first quarter of 1999 to the first quarter of 2014. The availability of data for the business survey indicators limited the empirical analysis for the period from the first quarter of 1999 to the first quarter of 2014.
Methodology
The empirical analysis consists of two parts. In the first part, the variable expansion is defined based on results obtained from the BBQ algorithm. In the second part, various probit models were estimated [18, 15] . The models differ in the predictor variable (Business Survey Indicator) and in its time lag included in the model.
In all probit models the dependent variable is a binary expansion indicator which takes a value of one to indicate that an economy is in an expansionary state at time t, and a value of zero, if economy is in a recession state at time t. Based on the predictor variable, we consider a set of Croatian Business Survey indicators such as; Industrial Confidence Indicator (ICI), Construction Confidence Indicator (BCI) and Retail Trade Confidence Indicator (RTCI). The indicators are calculated in line with the harmonized European Union methodology. The standard probit model that quantifies expansion probabilities is given by the equation (1) .
where P(Y t =1) is the probability that the economy is in expansion at time t. X t is a predictor variable. Predictor variables in the estimated models are Croatia's business survey indicators: ICI, BCI or RTCI. b 0 and b 1 are unknown parameters and F(·) denotes the cumulative distribution function of the standard normal distribution. The probit models generate a probability of expansion from information in a set of leading indicators. The closer the probability is to 1, the more likely the economy will be in expansion; the closer the probability is to 0.5 the less likely the economy will be in expansion. These probabilities can be easily used to predict the turning point from expansion to recession. When the probability of expansion exceeds 0.5, the economy is more likely to be headed toward expansion than remaining in recession, and thus a business cycle turning point is signalled.
After the estimation of probit models for each predictor, the various measures are employed to discriminate between models. Model selection criteria include two types of measures; measures of model fit and measures of model classification ability. For measures of model fit, we calculated the pseudo Rsquared (pseudo R2) and the information criteria (AIC and BIC). Additionally, a Pearson goodness of fit test and Hosmer-Lemeshow goodness of fit test are performed.
The pseudo R-squared is McFadden R-squared, known as the "likelihood ratio index", and compares a model without any predictor to a model being estimated. It is defined as one minus the ratio of the log likelihood with intercepts only, and the log likelihood for the model being estimated.
The second group of measures refers to the measures of model classification ability, such as the overall rate of correct classification and the area under the ROC curve (AUROC). The ROC curve (receiver operating characteristic curve) is a useful tool to select a possibly optimal model. It captures the ability of each model to accurately categorize recessions and expansions. The area under the ROC curve (AUROC) quantifies the overall ability of the model to discriminate between two states (in our case expansion and recession). A larger value of AUROC is preferred. The model with no predictive power has an area of 0.5 whereas the perfect model has an area of 1.
Empirical results
Changing the predictor variable and its lag length included in the model, different probit models are estimated. Based on economic theory and empirical results [9, 16] , it is evident that Business Survey indicators can predict changes in referent macroeconomic series instantaneously and for one or two quarters ahead. For each predictor (business survey indicator: ICI, BCI and RTCI), we analyse its instantaneous predictive performance for Croatian expansion, as well as at horizons of one and two quarters.
The estimates from models with two predictors (Industrial Confidence Indicator (ICI) and Construction Confidence Indicator (BCI)) are presented in Table 1 and Table 3 . The signs of the estimated parameters in all models are positive, as expected, (Table 1 and Based on the results of both chi-square goodness of fit tests (Pearson and Hosmer-Lemeshow), all models are correctly specified and cannot be rejected (Table 2 and Table 4 ). Additionally, the area under the ROC curve (exceeding 0.8) points to a high predictive power for all the estimated models. The overall model selection evidence (Table 2) indicates that the model with a one quarter lag of ICI is superior to other models. The overall rate of correct classification for that model is estimated to be 85%. The value of the ICI indicator in the previous quarter is a strongly statistically significant predictor of expansion period in Croatia. The obtained results confirm the conclusions drawn from previous researches, i.e. on the basis of changes in ICI, changes in the whole national economy can be correctly predicted with a one quarter lag. In analysing the relative model performance with the BCI indicator as a predictor variable (Table 4 ), the appropriate model appears to be a model without lag (instantaneous impact of BCI indicator). However, measures of model fit and measures of model classification ability may lead to different conclusions.
Measures
The values of parameter estimates in all models ( The Retail Trade Confidence Indicator (RTCI) proved to be an insignificant predictor of Croatian expansion in all models (regardless of the lag length). The estimated parameters in all models were statistically insignificant as can be seen in Table 5 
Conclusions
This paper examines the performance of various probit models in forecasting the probability of expansion in Croatia based on a set of Croatian Business Survey indicators such as the Industrial Confidence Indicator (ICI), the Construction Confidence Indicator (BCI) and the Retail Trade Confidence Indicator (RTCI).
Nonlinear probit models applied in this paper are a methodological improvement for examining and explaining predictive properties of Croatian Business survey indicators. In accordance with well-known theoretical and empirical findings, the probit models were estimated for the business survey indicators instantaneously (without lags) and for one or two quarters of lag.
In predicting the direction of changes in industrial production and in an entire national economy, ICI proved to have the best predictive abilities with a one quarter lead. That means that an increase of one point in ICI in a current quarter, signals an increase of economic activity in the next quarter. Our research results based on the new methodological basis has confirmed this conclusion. The highest (positive) value of the estimated parameter is obtained in the probit model with ICI predictor with a one quarter lead (in that case, all measures of model fit are optimal).
Following the evidence obtained in our study, the BCI has been found to be a useful predictor variable for the Croatian expansion period as well. Ambiguous conclusions can be derived on the basis of measures of model fit and measures of model classification ability. Values of estimated parameters in all probit models are positive, thus indicating a positive relationship between the indicator and the probability that the economy is in expansion. The highest value of the estimate is obtained for the model without lag, i.e. for the model with instantaneous impact of the BCI indicator. It shows that BCI is a coincidence (not leading) indicator. Since the business survey results are available approximately one quarter before the publishing of official statistical GDP data, our results show that BCI can (nevertheless) be used as a leading indicator of change in the national economy.
The Retail Trade Confidence Indicator (RTCI) proved to be an insignificant predictor of Croatian expansion in all models (regardless of the lag length of a predictor included in the model).
Research on the Croatian business cycle relies mostly on Business and Consumer Surveys (BCS). The recent global financial crisis has opened a variety of economic fields which could greatly benefit from BCS results. Namely, the BCS offer a direct empirical assessment of otherwise "intangible" factors, such as economic agents' perceptions and expectations. Nonlinear probit models applied in this paper are one of the methodological improvements in explaining BCS results in short-term macroeconomic forecasting. However, apart from Croatia, it would be interesting to analyse and compare (using the nonlinear probit methodology applied in paper) the forecast properties of BCS indicators for countries that recently joined the EU.
